In this note we outline a theory of characteristics for vector fields on Banach manifolds, and then give an application to simply connected minimal surfaces. The theory provides a framework to study the question of how the number of simply connected minimal surfaces spanning a simple closed curve r C R changes as the curve changes.
I. THE THEORY.
n Let M be a smooth Banach manifold and K : T M -> TM a connection map [ 3 ] . In [13] the author defines a smooth vector field X : M -> TM to be Fredholm with respect to K if for each p £ M the covariant derivative of X with respect to K, VX(p), which is a linear map of T M to itself is linear Fredholm [9 ] . By the index of X we mean Let X be a Palais-Smale vector field on M with finitely many isolated zeros in the interior of M. Then using the degree theory developed in [4] one can define the degree of X at a zero p, which we denote by (deg X)(p). The Euler characteristic X(X) is defined to be
If X has no zeros, then X (X) =0. By using elementary transversality techniques the Euler characteristic can be defined for Palais-Smale vector fields with a compact set o-f zeros in the interior of M. As a trivial consequence of this definition it follows that non-degenerate zeros are isolated.
Recall form [4] that the Lie subgroup GL (E) of the general linear group GL(E) for a Banach space E is defined as the set of invertible linear maps on E of the form I+C, C compact. In [4] it is shown that GL (E) has two components GL^E) and GL (E). Using these ideas we can give a particularly simple description of the Euler-characteristic of a vector field X with non-degenerate zeros. At a zero p of X, There are conditions which insure that the zeros of a family of vector fields parametrized by some manifold will be generically isolated. 
1=1 '9
We can write the Dirichlet functional as an integral over S = 9^ as follows.
Let 6 -> T~ ( 9 ) represent the partial derivative with respect to the polar coordinate r of the harmonic extension of u to Q evaluated at r=l. This agrees with the normal derivative on S of the harmonic extension. Let < , > denote the IR inner product.
Then applying Green's theorem to (2) we find that V^ 4 | ^<^,">de.
Denote by ~y' the closure of M^ in n 01 .
J. DOUGLAS showed in his pioneering work [l ] that the harmonic extensions of the critical points of E in M are the simply connected minimal surfaces spanning r.
For a somewhat simpler proof see [16] . In [10] RADO showed that if a is not "too complicated", then a is fine. In particular, he showed that a is fine if there existed no point q £ IR such that every hyperplane through q intersected r in at least four points. Let G be the three dimensional non-compact Lie group of bijective holomorphic maps of the disc onto itself. The functional E and the vector field X of Theorem 3 will be equivariant with respect to the action of G. Therefore, there is no hope that the critical points of E in M will be isolated or non-degenerate in the 88 sense described earlier since the orbits of any critical point will consist of critical points. Let u € M be a zero of X , and let ( f ) p(u) denote the orbit of u under G. Then ^(u) is an immersed three-dimensional submanifold of r\ consisting of Lr critical points of E . We call ^(u) a critical submanifold of n 01 . The covariant a (j derivative of X at u induces a homomorphism of the normal bundle of 0^(u) into (j itself. A critical point u, or more precisely (9 »(u), is non-degenerate if this in-(j duced homomorphism is an isomorphism.
Applying a modified version of Theorem 2 and some regularity theorems of HILDE-BRANDT [5] and NITSCHE [7] and others we obtain Let Y belong to ,^. We can define the Euler characteristic of the corresponding vector field X , and we take this to be the definition of the algebraic number of minimal surfaces spanning the image y(S ).
We conclude with an application of a modified version of Theorem 1. 
